Sigmoid kinetics of human erythrocyte glucose-6-phosphate dehydrogenase.
Several disagreements and inconsistencies have appeared regarding whether human erythrocyte glucose-6-phosphate dehydrogenase exhibits sigmoid or classical kinetics with respect to NADP+ binding. The latest report is that the purified enzyme exhibits classical kinetics while the intracellular enzyme exhibits sigmoid kinetics (H. N. Kirkman, and G. F. Gaetani (1986) J. Biol. Chem. 261, 4033-4038). The various investigations were carried out at fixed pH, ionic strength, and temperature. The steady-state kinetics of crude and purified erythrocyte glucose-6-phosphate dehydrogenase are reported here at various temperatures, ionic strengths, and pH values and as a function of glucose 6-phosphate concentration. Sigmoid kinetics were observed for both purified and crude enzyme samples at high pH, temperature, ionic strength, and concentration of glucose 6-phosphate with Hill coefficients varying between 1.40 and 1.90. In contrast, at low pH, temperature, and ionic strength, the crude enzyme samples exhibit sigmoid kinetics while the purified samples exhibit classical kinetics despite the high concentration of glucose 6-phosphate. High concentrations of glucose 6-phosphate and factors favoring the enzyme in the dimeric form are necessary conditions for the observation of sigmoid kinetics in human erythrocyte glucose-6-phosphate dehydrogenase. These factors are high pH, ionic strength, and temperature. The observed sigmoid kinetics in this enzyme is explained as arising from tetramer-dimer transitions.